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AN -1997-544134 [50] 

AP - J P1 9960071 687 19960327 

CPY - YANA-N 

DC - D12 D13 E14 

FS - CPI 

IC - A23B4/044 ; A23L1/31 ; A23L1/325 

MC - D02-A01 D02-A02 D03-A01 D03-A02 D03-H01L E10-E02D2 E10-E02F1 E10-E02U 
M3 - [01] G014 G015 G016 G100 H4 H401 H441 H5 H541 H8 M210 M211 M214 M231 
M240 M272 M281 M320 M414 M510 M520 M531 M540 M781 M903 M904 Q211 Q624- 
9750-B9201-U 1 

- [02] D01 2 D023 D1 20 H4 H402 H442 H8 J5 J521 L9 L942 M280 M320 M41 2 
M511 M520 M530 M540 M781 M903 M904 Q211 Q624; 9750-B9202-U 

- [03] D013 D023 D120 G017 G019 G100 H4 H405 H444 H8 JO J011 J2 J221 M1 
M113 M123 M136 M28OM320 M412 M511 M520 M532 M540 M781 M903 M904 Q211 
Q624; R07947-U 

- [04] G017 G100 H4 H403 H443 H8 JO J011 J2 J231 M210 M213 M231 M272 

M281 M320 M414 M510 M520 M531 M540 M781 M903 M904 Q211 Q624- R04639-U 

- [05] D022 D140 H4 H401 H441 H8 M280 M320 M412 M511 M520 M530 M540 M781 
M903 M904 Q211 Q624; R09687-U 

PA - (YANA-N) YANAGIYA HONTEN KK 

PN -^JP92g2Q£a.A 19971007 DW199750 A23L1/325 012pp 

PR - J P1 9960071 687 19960327 

XA -C1 997-1 73496 

XIC - A23B-004/044 ; A23L-001/31 ; A23L-001/325 

AB - J09262069 A phenol-type anti-oxidation agent, preferably butylated 

hydroxyanisole, propyl gallate, sesamol, esculetin or epigallocatechin 

gallate, is used in preparing fish or meat food. Dried fish flakes are 

prepared by steaming fish under the existence of phenol-type 

anti-oxidation agent, green tea or green tea extract. 

- USE - The method is used to remove the carcinogenic properties from 
fish or meat food. 

- ADVANTAGE - Hetrocyclicamine, having carcinogenic properties, is 
effectively controlled. 

- (Dwg.0/9) 

CN - 9750-B9201-U 9750-B9202-U R07947-U R04639-U R09687-U 

IW - CONTROL GENERATE HETERO CYCLIC AMINE PREPARATION DRY FISH FLAKE 
IKW- CONTROL GENERATE HETERO CYCLIC AMINE PREPARATION DRY FISH FLAKE 
NC - 001 

OPD- 1996-03-27 
ORD- 1997-10-07 

PAW - (YANA-N) YANAGIYA HONTEN KK 

TI - Control of generation of heterocyclic amine - used in preparation of 
dried fish flakes 
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(71) HJffiA 392027988 

mnrnm i jh « * 

(72) »9H* in * « * 

(72) *W* ¥ * - ^ 

JtGjCf&A£^*±(*3l432- 1 

(74)ft3A una »* 0i-i*) 



(54) mw<D%m 



[ J &fi * >fa&ki?u*:mm? h c 

tf 5 . ±E^ V x / — 'l ttttfiS Itfflli - but y 
fa t e d h y d r <» syani sol e. prop 
y 1 ga 1 1 a t. «, s*- sumo 1 . e s cu 1 e 
tin. epigal locatcch in gall 
ate^L^, 



(2) 15BB¥9-2 6 206 9 



m u 7x z t am 1 1 

[ mtim 2 ] 7i7 -HtiiAMitmtf . butyla 
t ed hydroxyan i so 1 e, propyl 
gal late, sesamol, esculeti 
n , epigal locatechin gal lat 

e x-fohzk znwik tm *tb i tmwum, 
m%TM4 ) 7 x.s->immim/)\ butyu 

ted hydroxyan isole, prop y 1 
gal late, sesamol, esculeti 
n, epigal locatechin gal lat 
e T* bZt ZmWlbi-m^m 3 Ktt*>#ft. 

[0001] 

, znxmzmm-tmm<owmiTmk tmti . 

[0002] 

mmt thm^&izav^mm^titmmm: w 

St. 71/Tf->'(:j:|.Mai 1 1 a r d«RJCC i o 

T4Bg-rs, -r&>b*>, art, *rt*pa*fcjtsni-*- 

[0003] imi.dazoquinol i nej 
ft 2 0 a<0^f n-»M 7 U >y 7 T 5 >«a^?i t>lz£r> 
T3£.S,*ftTkt5ft, imidazoquinoxali 
neliiraidazopyridine ffl/^'. DPI • 

[0004] HL^iTO'VfniM 7 >J r?T;>ii, 

[ 0 0 0 5 ] We i s b u r g e r X hWfkDfflg. 
Tti\ ? DDy >mt B H A t E D T A ti^filT'^m 
R05£jS* HP*. , «H =t >-* 5 M ixZ Hmt I Z t £ m& 
I . *flT«£J*K4>^KI§ira^fc3W^t 4 ■! > 

[0006] -ertl^fc. l2fc/li:^fliUl ■ JniftfciJtt 
h"£MW,*&<F> imidazoquinoline i 
midazoquinoxal ine SOVrDlM 7 

o y 7 t $.>■&.. «, r^yirfeJ;^ u-r^y (a* 



li?U7?-— >) t7)Ma i 1 1 a r d Rj£(c J: 9 

[0007] -f . Wmfm?&. fi:7S yg?c7) 
Mai 1 lard RJEClJ: 0 d i h y d r o p y r a d 
ine (ifcti-p yridine) h7^fh h'A^^ 

■aRRHzX <9 s /vro-*M 7 ij .y^7S £ 

[ 0 0 0 S ] Z<VM a i 1 1 a r dMSJST'O^M^O 
L <£ 5 1 1 fcWSW*^ gr£tu J one 
s fcWe i s b u rge rlj, N U7*h7T >\ 4 > F 

7>>l>, 

[0009] SkogtJagersta d«. 

^T/^k^mz^x . m&T&mizjfi±-r&k. ?v 

[0 0 1 0 ] ZhlZ. WttaJHj, AWtJi^TT/WR 

!%ffii>&mm<r)±&£%)Skmzmitz z t 

[00 11] 7iJ-5y*Ma i 1 1 ardR 

jE^fflf+T'^)-!) pyradine^pyridine<0 
■titty 7 ^A'Sr^tr^-f/^-C^HJl^JilcJSflt 

[0012] -f^h-h. Weisburge rtz£&M 
&<7)1k$HZ to V >T . B H A tC j; |> ^I^T'^^MJI^figffP 
mi. KttflailtiiMai 1 1 ard^JSfCj; 

[0013] fe/* L . 3g»JR<0^ffi*«7 »J - 7 
J: & t> & * C i^-t ■€> lEfiat^ita >: /C k ^\ 
[00 14] 

%$&-kttk-$-h'im ■ nmftflcafta^rciiM ? 

y y ^ T 5 y-W&sSLivm-fz-jj&Zim I , 
[001 5] 

tf, ^-y^i^it, tf;^ (■7*ivz\-x/<7'i)isy<ni& 
[ooib] ( i ) &p*i ( mm. tivxfa ) k tf^ 

^<i, jD.#!i-^l> t. imidazoquinoline 
liimi dazoqu i noxane SiO'vrn-tf >f 
? y •v7T5>«*r^-fl.*<, AAM=|R L 7x7-;l- 
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[00 17] ^ot^-yHfiKHMiaRBi, ±15 

S«RW4*S:»*W«dWM -T* i i: . 4 fcBBffttffcai 
ii. 7'J-5y*Mai 1 1 a r d*Hf**:tfi£LT 

[0018] (2)iE'(l)«7i ^-/msshmbw 

;u&<0 i'Xf- U >' 7* 'J 3 -jV?\<.m^TC0Mmzi3 i > 
"C . imidazoquinoxaline M^xD^f 
-f 7 'J -/ 7 7 5 ^S^tfiSli - 7 x y—A^XBHtM* 
Wbuty 1 ated hydroxyanisole 
(BHA) . propyl gal late (PG) , 
sesamol, esculetin, e p i g a 1 1 
ocatechin gal late (EGCp) T" N 

[oo 1 9] o) &m imtii. *v*m) anamm 

[0020] a) t°> '^B.i ( E S R ) &ao 

SeT)*^. ^T/L ^SrJn^S i: . ^^=5tp y r a d 
i n e^^jj-^^y^/W/j^i-r^*^ CcO^vtf/UT) 

[0 021]-) 5, 5-dimethy 1-1-py 
rrol ine (DMPO) fcN-tert-buth 
yl — a — phenyl nitorone ( PBN) 5: 
m^ti E S R X h' >• h 5 v t° >'7'i££ J; .g>iPiJ.5S7)|§|l(C 

±ie<7) 7 x y -iimmftmv&miz ± o . ww-r & i 
t air* as. 

[ 0 0 2 2 ] =5ri3 . £tfPF3Eje6r7 'J - 5 yA'l-M a i 
liar dR^5"tiH#{i:, imidazoquinox 
aline SKr cr+M ?'Jv?7S ^«<7>±j££fi^ 
4ft!fl**fc L . 7x7 -/HtffiSHtfflti , SftUWK 5 

[0 0 2 3] Ja±*»fe % ^Dt-f 7>J 7?7S>-a7) 

Zblz£Z>Zb im hfrX'h h , 
[0024] lXt<mmzm-3£ . *WV>*M£t:l± 

izm u 7 x 7 -ii-mmitmzmmi- h z\ t tnmt 



1 0 0 2 5 ] *«HB^)iisS«088K5rifel±, 7x7 

[ 0 0 2 6 ] <?- Lt . ±ie^07 x /-7HHEHft»Ki. 
BHA. PG. sesamol. esculetin, 

[0027]^. cii<oi?)7x /-/Haatuflaocaa 

Ut\ BHAfcPGIi. A a a p85jD!85i: LTfgirj^iiTU 
i^rtfiaS-fBtrC* 0 . Sesamoid 
fUL3ftjfctnifcfaMT'*9. Esculeti nli. -fc 
-f 3>7 h + S^vMfrb&liiZiXtie s c u 1 i n7)T 
7" D a >-X'$> >) , E G C Gl± s »3S&93£5;K 'J 7 x 7 - 

[0028] *WJHC*iV vc - 7 x 7 -;Mx»ffc3'L 

Kft^Ji: LT , 10mM-l Mg«dW4 I < , WK » 
lOOmMS^LTKl., 
[0029] 

[0030] (1)71/ -7UtttnSMtS'ffi^T-CO^ 
)]y a - x/ 7 'J > >' t) l-%k J: V9")V n - X/ 7' 
U v >V"7 U7f- ^Vl^-t 7-';L-^<50 JnSft : X 
i^y^mWM.^^'ril^t . T'Vl =?-x/7'U >- 

T", S3E!S14!SSfcf: E S R7.t°> h y y t7»|C 

[003 1 ] -T4'i3*>> #7xy-;Htffl:i8-ft3PJ^>aaiP 
Sif^l^iJttii^xf-U^'Jn— ;l/ : ?)< ( 8 : 2 €v 

[0032] C 2 ) 7 x /-/HxKBHIHW* feliS^* 
tt}?K# : jxTt-«7):ft[*] AnTy, -T7>\ ?/n 

IE V ) * "7 3f 1^17) jD.aftS2« : 2 0 g "7 * 

I^JZ-Wilo'o^. Tie, 0. 5%EGCGM. ££f±5 
0 gOftERSiaK L 1 0 0 0ml co*K*K 5 

[0033] ^ix^-fiA oftmbmzvx'&tzmmAv 

ffill (ESI 4 Omm, S£ 1 4 0mm) IzW^tz. 
[0034] RffiJH*-^ -/ hru - . 

[0035] C 3 ) ^MIxS^ : XRJKttB. ^fffe 
ifi^&hfz Salmonella typhimuri 
urn TA98ii:S9mix^MnSpreincu 
bation £l:f-)TSl Lfc . 
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[ 0 0 3 6 ] &*S . S <) m i x ( 7 x.S >\)lt"?—A b 
A*»<bp|?L^m i i: r <> s <> in a 1 S 9 syst 
[ 0 0 3 7 ] _LK ; 1 ) 12 1 -'MELfcKBfcDMS 

o izmm i fc®m o . i m i t *i -is« L-&*8tK o . 

Iml5, *ii-riL7 t- — I- HJJifz. 

[00381 KHftt-ti . U - 1- £ffi<r . 

[ 0 0 3 9 ] II i s rev «:• r t. a n a oa-SRli. 
7*U- KS^O^ri^ft^-l^^il^H i s- reve 
r t a n t 3 d^-SM- 31 »_ 4|i >~ J-rt^ , 

[0040] .'vv ;./-7 > IVill is' r e v e r t a 
n t3D--S( < ri^C/l'^^ii^nn--^) 
(i. 2 4~2S-C'A' 1 7 k - 

[004 H t^n >^>£fti£tiM<i. ±te 

(Oil) T'mz1}R&fii-% 0 . 5 i. .« -r ; 2 0 m 1 <7)fct 
^liyx-M,' > y >)n-n ^iTtimzim Lfc t>«>* mm 

[004 2] . > X-f-U > J»"'J n — 'L 'Wl^Kfgfl? 
L£i>tf)ti:, 1 i 1 2r * •". I - 1 > VI s < ) X' 1 (J fg(c#f? L 
t^ 1 . h&\ »ti;>;^)^»(_ J: b I u c rayo n 

[0043] -t^;: >*> . > x-J- U > ?'J ?J<^tC 
?&8?L>ti<?)5m 1 r 1 Diim I OftcCVSIRL. C<7).'Jn 
?f 0 . 1 g?) |;, | » u r .-.i y <:> n ( $R|7 7&>T 
* > IS or 2 U f a > . 7 -ha > H§ n a 0 

(mm) zmt . 1 l c wt- l -ca^ blue 

r a y o n 2rls|)UL 
[0044] <>;t- . i 1 1 >v lj I u o r a y o n 

muz., mtmz'Dmif- 

[0045]*W:I. 1 ii" r.V.voiiJitft, 1 
0 0ml <7)>< ./-/I iffr> t V* (10 0 0: 1 
<v/v) ) •C'_"J^ttl l , l',l- . «l!l!(ftr5 0-6 0ttls 
11 L , 2 . 0 in U'> I ) VI s ( ) mm I TK-SJMtt 

[0046] fi-y -jmsv&ytMW&xu. ±te^ 

blue rayo ntfJ-CiaHLfcfcWfcttJIiL*:. 
[0047] "ffcjb^. 5 K*>toJ*ftttrt$riftvc»fc: 
L . 3 0 0ml ?>}#gg *-C 3 if RSJiibaj L . ttttt?14> 
<7>£Mm.% blue r h % o ii ( 0 . 1 g X 2 ) (CP# 

**y-/i-*r> ^^-r^x-mmixmrnt 

[00 48] m&mZyZffiZ-V:. 0. lmlODMSO 

[0049] [4 J ES Rmz J: 6M5e : E S RfeK J: 
•SlfflKsiSfc J: t<X fc"> h 5 v t"> 7* PF3 SKiift 
C B*lf^X-bancl JES-RE1X sp 
e c t r ome t e r Srfflw Mn !, f7-^ 



[0050] il^^fr : f i e 1 d sett ing; 
3 3 5. 5mT 

scan range; 10 mT 
modulation f requency ; 100k 
Hz 

msmm; 1 omw 

modulation anpl itude ;0. 1m 
T 

C 5 D &JK : 

1 ) 7 x y-yl«K ft^Jtci: h ^;Ur7-x/^'J > > 
1- T*~>'Mf&fiL^fylX*<r) imidazoquin 

0 x a i i n em^mSE&Pxm ; a 1 icijrt i m i 

dazoquinoxal ine I^U^ f;'J-y? 
T 'Ttzfoh, 2-ami no-3, 8 -dim 

ethyl imidazo (4, 5-f ) quinox 
a 1 ine (Me I Q x ) , 2 - a in i n o - 3 , 7 , 
8— trimethyl imidazo (4, 5 — f ) 
q u i n o x a 1 ine ( 7 , 8 — D i Me I Qx) , 
2-ami no-3, 4 , 8 — trimethyl im 
idazo (4, 5 — f ) quinox a 1 ine 
(4, 8-DiMeIQx) , 2-ami no-3 -m 
ethtl imidazo (4, 5 — f ) quinox 
a 1 ine (IQx)fi, 7)\s3—*/7*)isy/?V 

Salmonel la typhimurium T A 
9 8»tt(z*f U5SWCJ: LTffM-T* . 
[005 1 ] iiitc« L . ±|£ C 1 3 , C 3 3 *3 J:^* 
C4 j H2tC5jrfBHA; PG, se sam 

oli esculetin, EGC G^7x 7-^1461 
BS ftS'J^ . imidaoquinoxal ine M^T* 

[0052] a*WCJ4. ( 1 mm o 1 ) / 

^Tf-> (2mmo 1 ) ^f^S-f^t ftS^ 
(il^^l^tCBHA (lmmo 1 ) i^tiEGCG 

( 1 mmo 1 ) £W$Ul?z{><7)£7MZAix^ 2 0 0'CX 
3 0 fimm L . fOHSttffc Lfc S . typhimur 

1 urn TA9 8j(a*SrfflV^T. SSMIS^^fi 1 ^^. 
[0 0 5 3] BHAifcliEGCGMnRti. *aSftfiR 
(CJt^. H i s + revertan t^i . ^il^il3 

0 9 b. 5 0%(C^T»$^. 

[00 54] ifc, ^;l-r?-x ( 0 . 2 M ) /VJ > > . 
(0. 4M)/^l/7f-y (0. 4M) ^f^^ 
b o , £ £ v y-iM^e f./k^(:# 7 x y - tSKflSOS: 

1 0 OmMcOftST-^iaL^tOSr. yXfl/>y>Jn 
-y^K (8:2 <v/v> ) tCAiX, 1 2 0°CT2B*S 
JlBRL. fCWiSttfllLfcS. typhi muriumT 

[0 05 5] ^(7)gl^l3^f 0 

[ 0 0 5 6 ] 03*. AliBHA, B(iPG, Cfis e 
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s am o 1 „ Dlie s c u 1 e t i n „ EiiEGC G* 

mn I fztf&z * *> D . #HoliSia<<r ft 4> 7 x 7 

-A#.tiKfCTW>aSJlli**» 89***** is* r e v e r 
t a n tf<Oi$;H£ (%) "C<fci>. 
[0057103 *»fe«4>*«Sr ± 5C. »7i 7-/H4 
fitmtlffli. ffl*«c#WK. WW 
0. flfcWfcti. #7xy-;H4iaisffcffRi, 10 0m 

Meaner, sssoatt* 5 o %&T£jrp$iJ uti> - a< 

[0058] tfz. B H A (H30A) fcEGCG (H 
30E ) /"JftiSSTJT'. 1 0 OmMO?SKT\ ^gJftt 
£ 2 0 - 4 0 - btfiVi h . 

I o 0 5 9] 7 x y-'UxfitlSfWM^n'T) to 

COV v£ . D M S OT'«f?L^SfS0 . liMlSfc DO 
His' revertant 3D-- ^li4 9 0T'S>o 

[00 0 0] fc*£U UmmiVlZ, #7xy-Att 

[ o o 6 l ] tTA-JRTirtLfcSSWK*.. .£ 

fSImMlSfcOmH- - ±IEO C 3 ] Oi a IXMMLtz* 
[ 0 0 0 2 ] SftWtW:, ( 0 . 0 2 M ) / 

7"'J > > ( 0 • 0 4 M ) /7 UTf-=.> ( 0 . 0 4 M ) 
tT'laiari-'X^U >-^U3— 7V* (8:2 <v/ 
v> ) (cWifc ifttCBHAifcttEGCGS: 
a&l)Lfcitf>£. 1 2 0T;T2l«HHnttLfc»fc&J£L 
fcSaHW*. ±15 C 3 3 Ob 

I ii r r .1 y o n feX'ffWk I , 
[00 6 3] X o C HKLfcSGWIfcovvr: - 
ftffliiW.fl; L£S . typhimuriura TA 9 8 

[ 0 0 6 4 ] I0)*S**H4 £5c*\ 

[0065] 1*14 4>. AliB H A, BtiE GC G&gSfHl 
L fct83i4rn* L T fc 0 . &llO$tt#- ft <5 7 x 7 -)V 
ttf^ftflfl^ffiAlil*. HHtttfH is* r e v e r t a 
n t<7M:Ht (%) X'$>&. 

[ 0 0 0 0 ] 1514 frt>*%hfr%& 0 CiX^.^7 x 7 
— H ftifiSSftffJU . tt*W£S3t«£*£ WIW-4 - 1 
h • H-MMl- (A . BHAli, 20mMtlO OmM 



T\ ^^145r-?-n-e'il6 0%i:2 0%^^-li-, E 
GCG{± |H--0?ft£T\ SM^x£-?-ft-eft4 0%fc 
2 $ -fr h £ t * . 

[ 0 0 6 7 ] 7 x s-ii fe&Mikm&mucohco 

fc OV v£ . DMSO L 0 . 1 m 1 Sfc 0 O 
His* revertant r?nx-$tU:2 5 0T'J>-3 
fc. 

[0068] Cli'L* 1 ^ . € T^T'OSS i m i d a z o 
quinol in e^fot>( ? D ^T; ^5£H« 
<D£)£f± ,7x7 - /HiCtSSfLf Jtf>8Stafc «t O . fflWJ S 
ft6<rfctfOTT'&l>., 
[0069] 2 ) jD*i|2jti^7-^l*IT-0 iraidazo 
quinoxal in eW&MW.CO±J$LW®\ ; I mi 
dazoquinoxal i nef^SSX'fel>M e i 
Q x^>4 , S-D i Me I Qxtf, Jgjlttjft Lfctf 7* 

m mm. mti*. mm) *?±&-t&, 
[0070] zi\t>cD$cmm±. 

[007 1 ] U ±E C 2 J , C 3 ) fc^^' 

C43 <rmWX\ EGCGfci^lIEGCGS-^itC-S- 

[0072] Ja-fcWlwli, 0 . 5 %<7)E GCGMMttz 

H 5 %<nwmmm*x' - 2 0 g 7 ^ i^utzw 
ii^4 07i-ra*if 1 . ^ff.^wmstMtw^^-y'M*]^ 

[0073] wm.Ltz*'y*m. 100-11 o-ct 

fcti 1 1 0- 1 2 0'CX\ 2 4 «HB4fc»i4 8#fffl1}ti& 
[ 0 0 7 4 ] * OPS . I J fc A if OtKMKX L , MO 
[0075] ±15 C 3 3 Ob 1 u e ray 

[ 0 0 7 6 ] cioj: a c immm&A v*n 

{ZOV-X . ftaivS'ttft LfcS. typhimurium 

[0077] I»gla:S 1 tc^-f, 
[0078] 
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Hi s + 










revertant ft£4»& 




— flnUSL- 


ptjiaj i n i 








a 


24 


118 
55 


100 
47 


0. 5%EGCG 


a 


24 




a 


48 


416 


100 


0. 5%EGCG 


a 


48 


122 


29 




b 


24 


1582 


100 




b 


24 


4 50 


28 




b 


48 


1201 


100 




b 


48 


3 6 7 


31 



SO a : 10 0~110 S C 
b : HO-^O'C 

[00 7 9] mifrhy\fi>fr%£5l,Z^ H i s + rev 
ertant.3D--ili. EGCGifeJiaSSEttajJR 

[ 0 0 S 0 ] E GC GifcliK3Ettai«[<?)ffitaicJ: 9£ 
UK U: . -eitm 5 0 %WT 4 fcl± 3 0 %VXTlZ?j; h . 

C 0 0 S 1 ] 3 ) MRUfct^/WR-e^ESR : ^"/L r? 
-X ( 0 . 2 M ) /^'J v > ( 0 . 4 M ) /7 
y(0. 4M)tf^M, y'xfi/y/ij3-;^ 

(8:2 Cv/v) ) *CA*U 1 2 0 s CT-2B#raan.^ 

fitia (hyper fine structure) $rf§ 
tz (f-^liHSSb&H) . 

[0082] Ztxli. m/T £ /ROflfeM a i 1 1 a 

t,coi?\ ^ 97-f ^'y^^^twmTv^tcotp 

[0083] f CT, ^6 t;1^-CW£5e& 7'J-7 > ; 

laislBl-^ftt'JniftLTV^^C ESRW Wt^r 

[00 84] vICO^$r05^-f. 

[0085] 15A^B|bK'J:5l:, 5^BlOjnSftf 

^isw^^aisE s Rft#^igii. ^ 5 ftmvtmx- 

[0086] M*<ofct P H**S5V >t . tt/7 5 V St* 
?§?R^JM a i 1 1 a r d£J£T\ pyraz i neAf 

* y 7 bK-T & z t i ®& L x n s . 

[0087] *fKB-CJlffl $ fifcTScfci 7 U - 5 >^ 
^ (H6A) Si, Wftffm£ftT^I>2o<9py r az 

inelflO. 81mT) , 4 OC9*pff &p y r a z 
i n e Tfc* ( 0 . 3 0 mT ) . 4 O<7)ffl|0f<7)7kSI ( 0 . 
49mT)60hyperfine splitting 
const a n t s ( h f s c ) C33=t?< s 3 yt'i 

-^yji = L-— z/ 3 y (me b> fcoitK^^.. i. 4 

— di (carboxyme thy 1) pyraz in 
e^f-^y^i^'L-fcl^gSftS. 



[ooss] ^^T^-y^matfz^ivzi-x (o. 2 

M ) /^'J > >- ( 0 . 4 M ) /W Ti--> (0.4 
M ) tf/V^T". pyradine ^f^y^^/MC 

>7i/j)/lA\ ?UTi-—>km-&lX i m i d a z o 
quinoxal in eS^fof'f ? 'J y > 
SiSKSrM « L tzt&h**. hixh . 
[0089] — 7J, ( 0 . 2M ) /7"y > 

y ( 0 . 4 M ) tfM^ , *1 0 0 %^4>(CAil. 1 
2 0 'C'C 2 WSrlBKBSSl-r ■& t , Jn^f tpyrazi 

[0090] wtfOC t (i. -.7,,-^'y yytf%- 

6. 

[009 1 ] * 1 0 0%4»T\. .rcO^zJ-x/ 

t , y'xf U >'j?" y r? -/Mi^PTOJna^^ J; 0 , 

[0092] JJLhcoj: 5 C KJEM (SD^?g) « 
1 , pyrazine^>7y 

*b . pyrazine ^f^V^^K^lfoi) 5 . ^ 
«!<7)^tCfcftl. i3 r- • X-f 7* ( k e y step) 

[009 3] ZZX". pyrazine ij^yvVf] 

)v<r)*E.mzn?h 7 x y-)\^m.im<rm^ , 

(^Aix, iilCO. 1MOBHA, sesamoid E 

gcgc. xix^nmtai. tiffin ix m^tz. 
[0 094] zn&Mzmiiz^-f, 

[0 0 9 5 ] ffl7frbBM<ofr%:£ 0 (C. Pyraz in 
e * > 7 ^ MZ X h E S R [t^vmWte . Zixh 

7 x s-fHttmimvimiz ± vm-tz z t mi 
[ o o 9 6 j -r^*> . zi\t><?>vmm\i. P y r a 

z i neiitty3>ii)lcr>$EJ&.imMt&b\ foh^ 
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[0097] SMWtC, me 1 a n o i d i n yViifo 

[0098] 4 ) ttRLfc^7/l<ft-Cl>E S RX b'y h 
5 •/ b*>?' : DM P O^P BNJfflUSES b> h 
y y t'>^15r, pyrazin e^f-^-y jvilA^X 

[0099] ( 1 mm o 1 ) y >-y ( 2 

mrno 1 ) ( 2mm o 1 ) tf^IH 

<0jfc£ (^ig^^Oll*) TV 2 0 0°C-C-3^PbW- 
7->T'JD»L. DMPOSfl|KjD*.4>:. H S A (C Srf 
Jrofc:, hfscil*\ aN= 1 . 58mT, aH = 
2 . 2 6 mT<75 h U TU- y h (3 W& ) a»$>jR4 
•vl- ( 2£&> fcLT, 6*Ofi#:tf5Siu >IiifeOh 
f s cffla, ^S^'WwfeS^^/^coDMPOco 

[0 10 0] JJE^flnSfcUt^-f/l**. PBN 

(aN=l. 57 mT. aH = 0. 3 7mT)*>Wl, 
ZKh^h f s cffite. ^**i4"C>t^l)7> f */^<75 

pbn oxf yftWftfclS&WS: i> ore* 4 . 

[0101] yii a-X ( 0 . 2 M ) /7'»J y>' ( 0 . 
4M) /^L-Tf-V (0. 4M) €fMr. i- f X^- 
Uy?*y 3-/1-* (8:2 (v/v) ) 4>£Ail, 1 2 
0*CT 1 2 04MBWRU DMPOIISWiP B Njf 

x b yftjoft jj** 6 #ofi#tfgs?3 ixti 
[0102] JdE^-rJWRi*^ u7f-> (0.4 

M ) $ m vfc*7*A'3RTli , 0 9 (C^-T i o . D MP 
O (09A)^PBN (I9B) 

L . melanoidiri5 i/%)ltf3 0 ftfm\<7)tB%kX" 

[0103] tfJHWfc, ? u T^-y^-S^v^r^- 
£ £ . * 1 0 0 % 4»tCAn s 1 2 0 °CT' 12 0 ftffltm 

ix t.^f y it M^m^imta, § o /s ( 
[0104] do-rh Kmm (M) «t>cw 

j&KioK^^Rt-f 4 1 . ^S^'Mc 1,1,7 )V t S! 

[ 0 1 0 5 ] 4fc. 7x /-/HSfitlgfM ( 0 . 1 M ) 
t?l/7f-V (0. 4M) i)\ DMPOiitfiPBN 

(0. 2M)/^U>y(0. 4 M ) ^fVL-^Sr . v'x 
fb>7'';3-;M< (S : 2 Cv/v> ) (ft Ait. fln 



[0 1 06] iO«SJft*01 OtC^rf. 01 OA 

#DMPOt<0Xt'ytt3lrt$!l. Ell OB^'PBNkm 

e ymmco±mzR&-tmw^ i t^s . 

[01071010 £>4Bjffc£>4: J; 5 (z s x tyftjnflj 
OfI#5S.S(i. BHA, sesamol. EGCG (f 
it-fit 0 . l M ) lz X OIK &4 £ t #f J4 . 

[0108] ?b7f-y (o. 4M> a, xt" 
y#M*i<7)^c«^#rS{J'S-r\ z<?>ztfrt>. m 

OXfy^M%lO(l-^SJg(i, BHA, sesamo 

i . egcg ( -eft-fit o . i m ) iz£ osbawca< 

[0109] C 6 ] 

( i ) x y-/vitimitM^K ytv^-x/y 

"C. imidazoquinoxaline M^^TCa 

[0 110] ^it(i % yyjmftwmz. *rtic?nn 
yyl^B H A SrSaD-fS J: . MS»f^i>^9IS^ 
^TOI^it^hV^We osburger t><7)%Mt 

-%cth i> <nx°bho ( 2 ) sss«4ti± . iia^x 

iVJkh h v ^(i^7 7 * 1*1 Sr JpSft-T 4 ito . 7>J- 
y s Ji))VM a i 1 1 a r d^JE4 , ral#:. P y r a z i n 
e*W>7 ! Jil)V , ^3R^Cx(w*> 5 /K0»fS 
tJ;S^«i:*iIiJ$iil», 

[ 0 1 1 1 ] 7 x y-/l"ttfit®?f^iJT\ pyrazin 

[0112] (3) imidazoquinoxal i 
n el^fPt-f ? 'J 7^75 yi^CSL. 3o 

[0 113] i ) -oii. iit^^MM^l£fS«(CBB 

[0114] m&<nx o (c ->yc7)M 

a i 1 lard fctfUZ il> i m i dazoqu inox 
aline M^f-Qif^ ?'J7?75 vmn&&JGfe I 

ffitt«ft4««-i: LT . ^/l-rJ-x/^U £. y/^ U7 
f-- ycOM a i 1 1 a r d^JST'^fig't-S dihydr 
opyrazinei 7^ft KOff^-T^) 4 C b ^'tf 
"l$itT^-4. 

[0 115] S^. mfML^idt, C^ffitiii 
(C. 3g»iR<04*K{i, pyrazin e^f^yy 

P e a s o n ^CJ: »?*!>« SitTV^S**, i<?5lSRSrS 
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[01 16] -iUptcttU VJ±<?tf$mX'te. 
7 \)— yitfiUMa. i 1 lard^falffc. pyrazi 

[oi] 7] mtwyoLj-iimmmw. $n^) 

ikfScr W/L . Htt£%M&£K&?. P y e a z i n 
e *-J-.^-> 7>^H i: , R«J4"W:ft-?7y*.)L !: £■ 

i-v;>im/f&mm<r>±mzMLxmt%z>*mi* ( k e 

y i ii I er mediate) bWtM£i\Z> , 
[01 1 <S ] J»£^^fto?v4/l'OflKtMH!&#' 
"C'li't < . -ciihl&py razin etj*f-%> JzS/jil 
A^fttilfc"*? <)-?:; A >l%?)7)\ xixb i> M a 

[ 0 1 1 9 ] tztz I . pyrazineA > 7 i/i) 

utmmz. mmztpMzft-oyistMz, $tmm<v± 

[0 120] i i ) loll mra^^^Jn^S-rf dp 

*I • flnXWfC?) i tn i d a z o q u i n o x a 1 i nei 
/Vro+M .7 'J >•/ 7TS >SI«4.B)o&JIP$iJ-tl>c7)(C7 x 
7 - H. ttM^ftW/^T'* Sti'oCi: T£> & . 

[0121] izxm^rz7 ^y-Mmm(tmn. ± 
x . yn -j -x/y v i/ y&tcizrn- =» -x/y v v v 
7 v r+.-> * Tiv&vM&b t/-y*$wi}m&mz 

imi dazoqu i noxa I i n e IS'vr 

oto >) ••/ 7T s ya^BfcSrWiij L/s . 
[0122] LlfiiOtT^tJo^T^JS^^Sr^ 

«*£-35i:*&#. B*AI1 ¥%Lt, -BSfcO 1 
gC^En-r^N. CMi. 2ng<0Me 1 QxCfllf 

■g. . f) 7 >r r%coiig5^<7) jtracist l . si&Kcoiis 
[0123] ^'v^c^tmnrnm^mm^mi. 

7 x j ->i wmiffln**: h-f, mm&ffi. (7x7 
—ii tt*t»fbWT*6 E GC G£-£*J ) tc i 0 . »»B<J 

[0 1 24] i i i ) Eo{i, mt^7'J-7y^/l 
Ma i 1 1 ard+fflfttfO^fiKS:. ffi^WCflllM-tS 

s > ^')«Sr . mn-ti - fc htmoztx-h 

b . 

[0125] iWiE L «k t s ym\<r>7t\,zi-x*?4 > 
A-tffcjj"Cf>4?U Tf-->'^r/Wf f h l^7X*>?'t 

[0120] U±oa*T«, £^*T£cO;!ry:tl*]£ 
1 0 0 - 1 1 O 'C T 5 OB#f§Kl0f&-f l> fc , .'K3)-0«^T- 



M<7)7 0 %#5feb*i , tttSmWt Ltz S . typhi 
murium TA9 

?)H is* r e v e r t an t r? a ~ — £$[(3 , 885C 

[0127] i/ttidaflHWfc. ^m+T^ 7^1*1*131 

8. 7?ST', gStO^Hi s* revertantn 

[0128] dilute . ?j<A J imidazoquino 
x a 1 i n e I^nf-{ ^ D y ? T 5 >-£04E5t2r})llSl| 

[0129] ^TtfL, 7KA«-C^-i.a^{±. JliltT- 

%ahtix\^frr>tz, 

[0130] *mi%t><r>±Mi<?)9mX'l£. ?V o-X 
/yy i, y^)V7kX\ K-frsmim^b . p y r a z 

[0131] iot. ill 7U-^>77A.SSfi£3lt 

[0 13 2] 

S9*WC«J* 'J-r 4 - b l> , 

[0133] -f lt , *»wtj: vm&zii&wmtzts 

V>Xii, ICO^tWJ 7 V :>7Ti.yf-1 7 'J -y 7T 
[Hffi<7jffim^ira] 

[Hi ] //i. 3-x//iJ vx/? t/7f -y^f/i'S 
^JnS!i^fo(i^75i-|SlcojD.%^(cJ; 04 1§ i m i d 
azoquinox aline S'vfD^ 7 0 ■•/ 7T 

[02 ] #fHHC*Ht4 7 1 7-/H±fiL®(La»J^^-f. 

[03] 7')l z}-x/7' 'J > 7/7 W7f- >-tf;^ 
OinSftC J: l.^-fo-9- 7 V ■•/ 7 T 5 ymtwkj&lzttt 
1 B H A ( A ) . P G ( B ) . sesamol ( C ) , 
esculetin(D), EGCG(E) OPIlJS*^ 
iff?? , 

[H4 ] 7* U 3-7, 77'U >>-7 7 L-Tf-y^f/H 
OMWcJ; S'vf n-ff-f 7 'J ••/ 7 T 5 >HBo£dtfc:if$- 

SBHA (A) iEGCG (B) <0WMSMI*^rr. 
[05] 7"/V 3 -7/7' U >- 7/ 7 Tf-- TlVJk 

[06 ] *«B^T'5.aj$<iJt^^5r7 y-5^*/u 

(A) b. ft*<7)®£lzmrS< =3 7t"jL-7 > -a 5 lx- 
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[07 ] pyraz i n e f}ttVv¥1])V<r)$E$L\iZ$S 

>*. •? x /-Ji^mmim^M^^-t e s Rwjgsrc 

£ Wk LTtKWE S RXfy h 5 -/ trv^&UtST" . A 
MPO^X f yft Jtf|*Jfc:4t«W3: i in U B j&* 

[09 ] /.;l=J-^v/^U> >'/ ; Ev : Vl'^2rlD^L^:^ 



COE S RX t> h y. y t°> ^a8^0T\ AA\0*36;6*4''l> 
2> 5 s J^Ji^n DMP o<7).x vytftmtfflSWM: 

[0103 yiun-xyyoi-y^TtvmmmizmL 
»7i /HfiKHftJHi: ? V7f-ytfDMPO 
t cox t yf+Ml^dtKStf 4 E SRXtT 

yh5v t >-^'iPliE0T\ A^DMPOfc^e >-#Jn 



[01 ] 



[02] 



NH 2 



-CH. 



X Y Z 
IQx : H H H 

MbIQx : CH 3 H H 
4,8-DtMeTQx: CH 3 H CH 3 
7,8-DiMcIQx: H CH 3 CH 3 




Butyleitd hvdroxyauisolt 
(BHA) 



OH 

HO N J v 0H 

v . 

0=C-OCH 2 CH,CH 3 
Propyl jalUte 



HO' 



Escuktin 




A' 



OH 
OH 




OH 



OH 



(-VEpigallocatcchia galtate 
(EGCG) 




RNmnnnin- <-.ip 40.9262069 A J > 



(10) 



[04] 




3 

5 



0 1 10 100 0 1 10 100 



[05] 




[07 3 



0.1MBHA 



lmT 







0.1 M Sesamol 



0.1 M EGCG 
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[010] 



B 

lmT 



... — V^VV'A — — ^" — AAr-^VV-AA, — ^- 

BHA 

Sesaraol v-^WWAV-V^- ^ — -M/V~iV~U-~—,f- 

+ BHA \ — VVH — % — ^ ""V™ — A/V^Ar^V Y~ 



+ EGCG ^ ~v~w 



-^-^ " — -~~-~~~>^ 
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